Molecular cloning and functional characterization of a Cu/Zn superoxide dismutase from jellyfish Cyanea capillata.
We identified and characterized a novel superoxide dismutase (SOD), designated as CcSOD1, from the cDNA library from the tentacle tissue of the jellyfish Cyanea capillata. The full-length cDNA sequence of CcSOD1 consists of 745 nucleotides with an open reading frame encoding a mature protein of 154 amino acids, sharing a predicted structure similar to the typical Cu/Zn-SODs. The CcSOD1 coding sequence was cloned into the expression vector pET-24a and successfully expressed in Escherichia coli Rosetta (DE3) pLysS. The recombinant protein rCcSOD1 was purified by HisTrap High Performance chelating column chromatography and analyzed for its biological function. Our results showed that the purified rCcSOD1 could inhibit superoxide anion and keep active in a pH interval of 4.5-9 and a temperature interval of 10-70 °C. Even when heated at 70 °C for 60 min, rCcSOD1 retained 100% activity, indicating a relatively high thermostability. These results suggest that CcSOD1 protein may play an important role in protecting jellyfish from oxidative damage and can serve as a new resource for antioxidant products.